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Abstract of JP902761 2 

PROBLEM TO BE SOLVED: To form a less 
damaged dot in a specific position by a 
method wherein a dent having sides focussing 
both on the dale and hill is formed so as to 
grow continuous mixed-crystal semiconductor 
layer in different band structure of carrier on 
the crest or the side encircling the crest. 
SOLUTION: When an Si02 film 2 is deposited 
on an N<+> type GaAs substrate 1 having 
(1 1 1 ) B surface to anisotropically etch away 
the substrate using this film 2 as a mask, the 
etching step is automatically stopped as soon 
as a triangular core circumscribing on an 
aperture part 3 of the mask 2 is formed. At this 
time, a cavity 4 of the triangular cone formed 
on (1 1 1 ) A surface is formed on the lower part 
of the aperture part 3. Next, after successively 
growing a GaAs buffer layer 7, an InGaAs well 
layer 8 and a GaAs cap layer 9 on the surface 
of the dent 4 of the substrate 1 covered with 
the mask 2, the mask 2 is removed. Through 
these procedures, an epitaxial layer grown on 
the wall surface of a regular tetrahedron can 
exhibit a band structure in different InGaAs 
layers on the crest and the side. 
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[!M<}f2 3 IffS^WHiUfcAlt^fc^ *l* 

[ft^S4 ] luteal (ill) B^ffi^^r-f -i>ra 

DDA**3O0 (111) Affi£WBfc-*-43|B|Hfjtf3= 

So 

t ire* 6 j $ ty iz . ue^ i» rJijawig t miiag 

[i»^s] $ msm&*mftm<DTi,zmf8.z 

i 9] $ h iz^ msaj^mwrn^tzmiei $ 

ixtz m, 2 <7v * y rs t mzm 2 co; < y rm<D±izm^. $ 

ii. miieilSBii: JSSBSrBif b5K(PJI®± t T'3-\* 'J T«D 



( if m m 1 1 ] msss 1 i fcuss 2 wu&m&mn 

■yt£< 1 1 1 o<7)mffe{pijffi±oiy$^--jf-T*fico2M 



1 18*31 1 2 ] luteal 1 & £ liSI 2' 0?Ia B B ^ft/l£9 

[fi^jfi 3 ] mrie»«* { (111) Bmm^-th 
ism^'3oo (111) a ffiimrnt-tz 30^0 

H^#HI!l®T-*?.fS*3l9, 11, 1 2<0VvfixaH;:fe 

10 s^a^a^itisifr^a. 

[ fS*^ 1 4 3 mitea^^'G a A s T\ buIS^ b b b^ 
fam& I n G a A s M X'h h «3<JS 1 3 leiKoa^^ 

[fi^Jl 1 5 ] fllS^N' 0 TMtfA 1 G a A s ^ ^(i I 
n G a PT-fcSIS^ 1 4l5»^*^^«^a. 
(li^Jl 16 3 miWfcifi I n PT''. MiEifaV^flE 
nGaAs PJfT*$)^fg^l Siaaoi^* 

Ciia<ii i 7 3 luie^^ v rmtt inps i n a 1 

20 G a A s P X'h &m$zm 1 6 £ttOS?3Ml¥9ftS 



cif*^ i s 3 $ fe^-^comfis$r#^, Htrie*^ k 
1 1 <^\rrixi}Hztm.<^mrF^^mwmm.. 

[000 1] 

30 it^(cWf.g>. 
[0002] 

[t^^i$^3 ^fA'-f MzMLxmrn-ft^mmm 
x &ffimizft$m<. 

[000 3] **!>7£>&*«£ lOK.7zX'ffltj&fr2> 

— 9* ^iSlt^RjJS h?>i;x7 ( HEMT) fcf ijffl $ 
40 ilTVil,. 

[00 04] ^A- , JT<OS*^^2<?:7tT-Ht5i* > )S 

t.*+yrm &7c£H ( tft) rtTStft-rs c t iz% 

z>. z.<n&o ttwt\tm-fiim t max & . ^t'jrco 

(^) T'Oi*jgL*^$^<^S <> COi^^itti 
50 [ 0 0 0 5 3 S 1 Hi. S 3-?0*?»ft! 



( 3 ) 
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mmZ^-t . Ell 1 ( A) . (C) . (E)«3-P» 

■xmztm-thtztbemwmx'fo*) . in (b) . 
( d ) ( f ) (i-eft-rix^jc-r ^^ffiax'* ft . 

[0006] HI 1 (A) , (B){4. Yy-iz."/i-y 
flzk ftif Y ■/ h^#fi£Sffi?r*-t. £K 1 0 1 ±t,z 
&w*y K3-> -y 7V)3H 1 coAij Til 1 0 2 . 8&vv\'y 

K^-r •■/y°<r>#J 3 m 10 3. lEHA'y^t 7 7^2 

co/n'U TM 1 O^ SrSUlU *<D_ki::v;z.? 

&t&. 1 0 5«OfffiWl Ell (B) Izfjk 

[0007] 1 0 S^xvf L 

TfflV\ TWn"'J71102 > 1 0 4*3«fct/#FJI 1 0 
35: K^x-yf-^-Tft. h*7^X7 *f->?%ixtzfr 
FBI 3012. iiTSr^'JTSl 0 2. 104tJ;ot 
B^^ix. •f-OJUHSrVX? 1 0 5(Cta£^TXvf-V^ 
LfcSIBfc: J: -> T B5£S ixT v \& . 

[0 0 08] #FJ§1 0 30)M-%&&l?-?*7 1 0 5<D 
■^-S^SiJffll-rS £ fc fc J: 9 . #FS 1 0 3T»*3ft.fc 
iffftf'tg&Sixft. Lj&»L$r#fc, H5>(X7f^ 
KJ:-?-CSflf£rffr£-rfti:. K^-fXyf^tJ: 

•^ttfflfcWft i t #Efii: * ft . 
[00091 H11 (C); <D)tt. j8SWt*fc:J:ft 

:rfftSi0 2 1 0 6**Jgj££iXTV>ft. icOS 

i O2 7^? 1 0 6J4. Hll (D) Jt 
fcitfjESIB^BBPl 0 7fc1TTft. HJOl 07O*Sfl 
14. Tflfe26Kl 0 l<otea®^t-&*>-«i:T*l6]f+ft^ 
ixTv^ft. 

[0010] SiOa 1 0 60KP 1 0 7rt£S 

tBSixftSKi o i*Bn±cxhr^^-^-vyi/**S:tf 

UBHD 1 0 7ftX'±1lt,zfafro fcftoT . RfflBfttf/hS 
< =5: ft t7 5 v KtffcJ&ft-T ft . 
[0011] xtr^i^H&KKJ^T^UTJIl 0 
2 . #FJI 1 0 3 Srja«Wft fc . >hS>fir«««>#FJi 1 

0 3*W&ftft. IHP1 0 7«0®#fc«kt/A>JTJIl 0 
2 . #FS 1 0 3 oJU*fc»SW-ft i k K J: *) . #FS 

1 0 3£«i:oT»f*f»££:ft.ft. bfr-LSr* 1 ^ i 
tf>*anj:o-C»4>*Lft*^H 10 3(4. WSvFtf) 

[00 1 2] .Iridic. K 5 4 x -y -f- ^-^jlMRi&S: 
tc «k o T 4f H -y h 5rffM-T ft . ffiS^fli l~fl& 
ifefctk Z t t4T# ft ftf H -v 1- <rSI&&& 
**qnU<. »J£^ftl**A t »4>;h.T^$rV\ 

[0013]Elll(E). ( F) (4. if F7 h<?>@ 
«R»J*S**n%^. (OODSI^tSGaAsI 
«1 1 l±tC A 1 GaAsA'77rl 1 1 2SrX^ 
*i"v;M£JlL,. ^OJitCGaAsJI 1 1 SJxt^Jf 



v-^HfcUfft. GaAsJf 1 1 30_WC I nii*' 
0 . 5 SflEfc RJ6 S ft/cfSf ^S^*** * V M n G a 
AsJfl 1 4£fi!t*L. 34>fc**5Jbfc:GaAsjB 1 1 
5fcj£**ft. j£*iSJK£SSiR-tft*\ «*ttC7x- 
yUS-tfdifctCiO. InGaAsil HW:i ni 

jjatofc^sMfflRisi 1 6 c 1 

1 6t4@»fc:|6£'*-ft ke9T'$>9. *»o*0>*:S3U:fi 
f h£g?5j|-f ft*#$Tj>ft«, 
[0014] Ymi. »«xt^ * : s ( M B 

10 E) lz£^XZcO£o%i&mmz:Bf£X'tLZ>Ztt 



# I/O'* ft (D. Leonard et al, Appl. Phys. Lett. 63 
(1993) pp. 3203 - 3205 > . 

[0015] 4fc, ft#^»4. $E3rt$£JB^ffll£ft?£ 
(LP-MOVPE) fcffl^fcBFfJiJfcft (ALE) 5r 
^V>. I n A s/GaA s Wil^'o^cOj; otcl no. 5 
Gao.s Asifh'7 h«rf^«-C#ftii;&«ftLT«f^ 
ft (K. Mukai et al, Jpn. J. Appl. Phys, 33 (1994) 
PP. L171Q - L1712 ) . 

[0016] *^y^4*»ABHt;¥«fflrtt* 

20 (MOCVD) ^ffllV GaAsiULbCInGaAs 

L- 



JiSrjS*L; ^aUOi^H-y hSr»^<lftik 
"CV^ft (J. Oshinowo et al, Appl. Phys. Lett. 65 
(1994) pp. 1421 - 1423 ) . 

[0017] IBMRt, (100) G a A 

sSlgitCMBESrfflwr I n A sltGa A s/farfiS, 

ifH7 htfi% (^tlhZt^m^tX^ (J. 
Y. Marzin et al , Phys. Rev. Lett. 73 (1994) pp. 7 
16 - 719 ) . 

[0018] z<r>x o if h v \-<7)&?mmm 

30 t4. h"7^x-yf-y^ro-fexSrffli^v>7ti^. if H 
•y h -x>'A 0 £< < . ^Oftf H >y h «r^B)c L 
/SflWSafiSftffiSr^tftt ftf'J *£?Tf ft . 
[0019] L^L^r*^ . fif K -y b^fiSt^ixft 3 ? 

mn^mmmt ft ^ t **t ^ . *f h >y > j^sist 

t-Tft*-^. ftf F-y ht^f ^'JTSriiAL^D. fif 
h'-y h^^^^'JTar^l^ai-tClk^lltixft. if K 
•y hO{t{t* l IM«"C#*tt*tJ4*. d^i-S^llf -r^M 
^•ll^^ll^-r ft i t *«Sli h ft . 
40 [ 0 0 2 0 ] 

h ff^-T ft ttfSti v ^ < oMlSg $ ilT ^ ft # . ^> - 
y^V^if Y •/ Y *:RftllO{2S«-ftft Cl t t4ISi6T' 

[oo2i] ^B^am. pjimcDGimiz 

^V-^iS H -y h Sr-^fiSc-Tft ^ k ft4-z?f*^S^ 
M3l;fr&£ii#rf ft ik •£'£>!>. *^«7)fi!!^Be^4. 
#«c7)^^rfif K -y h SrfiJffl LfcWtWIBSraR-r 
&ZtX'foh. 
50 [0022] 



(4) 
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[HP* l*l C«A#W*?)«di £ 3 ZEST * -> T . WW* 

a$±t n^zrHo Buiaiaia± t -c^-v u two hubs 
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[0023] ajE«WOf6«iO«.*t: iittf , -5£?>®;fr{i 

s t ft tcrawtc [6] fri x qmt h §m 2r h da* t . 
® _t t x-^f vvtwo vmmwm* & 5Si£ l/css i <o 

[0024] ^WcSKaBSKJB^tfcia^rttcJI^ H 
•y h 8:ffcfcT& fi^ H *y hOfifflj6fiHIfc£4 

[00 25] «*«<?«R*Jir/*SS:«IW-*itfc:J: 
[0026] 

tgSlffifcjEEHM* (T-h^^K^/b) JBttOU-te-X (T 
SR) Srf^«-rtx<yf->^xeSr5rt. 30 

[00 27] 111 (A) K^-ria^. (Ill) 
ffifft&n* iGaAsSIl^Ilt:, S i O2 
Bt2S:-fb*»ia«* (CVD) tJ:>)IS»100nm 
*W-f6o Si0 2 m2*lz\£& 

ifr 2 jl« m<7)BHPS 3 S . 

[00281 H.1 ( B ) * O CC. lfM*(V)96 

cOftSSSr'gfrtfX^y — ;MSffiTS i O2 v;*?2£iIL 
TGaAsfflRlt^ttl-yf^ti. lV%Br 
2 -x?y— rt/jgJRJi. GaAsO (111) Affitlti 
i^x-yf-V^Ufl:^. £Ofc#>. ~?^?2<7)BBP3 40 
tcSaj $ ixfc G a A s fflU&SSfcX ^y ^ >7%tlZ> 

(ill) Affi^Sffirafcx^f-^i^iiljUiJIMt 
L*<£4. x 7 f y^iiLtu<i:, Ell (B) 

□ 3TSBKt±. (Ill) AfflT?FM$fL^3[£l*t^c7) 
I 0 0 2 9 ] 121 1 ( C ) 14, =fc«OH«W»<Oifc*^ 50 



Xmi (111) ABBT«35r< . S^Sffii RWW> ( 1 
1 1 ) BffitfSKWfcfc*. «ttl±. 2o^ ( 1 
1 1 ) AHco+Ht* ■) . (00 1 ) ffifc^f ifct> 
J: 0 . 

. [OO3O]02f4. C^iaKf^JftLfejEEgffiflcSIH 
* (TSR) xh7^ytMS^ff5ISJ 
GaAsJRRi: LXhVX+frXVVJ* (TMG 
a) . I nJRi|S|tLTMJ^^MV^A (TMI 
n) , tsXT/Asttfflb LXTlVisl/ (AsH 3 ) 
V\ B]50torr aH^tt&jKHBj£ft£ ( L P 
-MOVPE) tCiO. **SftK6 0 0X:. 700°C. 
V/I I IJt£GaAsJlK#tL"C19 1. 19. In 
GaAsIWLT170, 17T'Xh^^y^«I 
fcfirofc. =S:*3. V/I I IJtliAsHa 4>0**££ 

fNi, Z-nAm^WfkVWo Jft*fflflE6 0 0X:. V 
/I I I Jtl 9 (17) cOB*T*ofc. OT. C^ftfl 1 
<7) B$ <7)X hT ^ £^ * ) V KB^"T 6 . 

[0031 102 ( A ) Si O2 

2TS*)iXfcGaAsaSl<OQa^4cO*ffl±t:. Ga 
AsA*77rl7S:JI?ft3 Onm, <£<7)±t,Z InGa 
As#pil8. ?^:^lt:GaAs^ 7 719S: 
f?»2 0nm«SLfc.. I nGaAs#FI8^I$ 

(TSR) OSSIJ, 1 0 6 cm-mm~C&->fz« 
[0032] 1212 (B) iZ^-t^olZ, S i O2 
2SrHLfc44. 3 fcyvx? 2TOlH*4 

[0033 ] xtr^afv-vyPJBSr««L3tf*. S i O2 
vx^25rl^*L. *b;U5*vfe>-^ (PL) SriftJK 
5K, «xW2 5W/cm2 "CaiSLfc. 03 

(A) (4. PLtB^^ISJRSrScJ-. ««Bi**^)* b V 

#iaTSr^. I nGaAsl8«0 (111) AS±<7)if: 
S**5 0nm<0*&cOPL54JKSr. S3 (A)cOfl^P 
1 lfcriSTT. 0*. 1. 4eVfcJ:m. 4 6eV<7){i 
■fe:20Wt:-^3^«SB?fl&. 200b-^OT^ 
dpS6 0meVJi. fi^-f XS&»Tt48lBBT#=SrV^ 
ft^-fX^4. 2. 2meVgBEtfti. 1-4 0 

[0034] 03 (A) <OWHfcH«<OflBfCI nGa 
As#F«SO«i¥^?Sv^vr;H)^L. HftfcP 

LjB^fi^fc. 03(B) (4. InGaAs/GaA 
s ^lAfoft^WP LiB!lfficO*S*S:*'f . InGa 
AslCOl?ll (111) Affllt'192. 5nmTh 
6.13(A) ««Wi«tt<OX*;^*eV»<a 



( 
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[ 0 0 3 5 ] H3 ( A ) ^yvl^-roflf JtO*&i: IrI 
mthhixfz. fcrtfU £ft£2o<^£-?ox*;MfG[ 

45eVtl. 48eVT'l)i»t. 1- 45e 
V<59C— ?ti, I nGaAsJl^Jf/fj^jIKft-SfcliTx 

1003.61B3 (A). ( B) 2•O<0PLe- 
:7t^ nGaAs»'2»ttS5:Sti. 
ZtiTjk^LX^^i. 04U:, InGaAs/GaAs 
^ y/l-^-r ol£-£c7)-? VDVV)*! V - K )V 5 * -y -fe >X 

(CD »&>MS**jjrf. C L«0^<iiSS 5 0 KTfr 
r>fc. 04 (A) 12, 1 . 4 5 e VcD^BtSrfif^T 
*£(PB<7)¥*-e£> 9 , 04 ( B ) 12, 1 . 4 8 e VCDftfc 
£ ^ -5 T V •> l> 3£b b b<7)^* T A & . 

[ 0 0 3 7 ] 04 (A) ^TtiBF^i: , 04 ( B ) co!& 

^mffitmm^m^zhhz.b^mi'. 04 (a) o 

1. 4 5eV<^li TSReoUgBTrfetTV^. £ 
3fe6*BW>^fi*. -i<0»tfflBrii, TSRco ( 1 1 1 ) 

[ 0 0 3 8 ] 04 ( B ) tC^f 1 . 4 8 e ViDSBfcte, 
TSRO(lll) AffiCfiSLTV^. CliOiolC. 

is+Armn. 'jrtk<ti}Tgab dii) AffjiiB^tju 
[0039] zcom^^^mi. mffltmrnizte 

ivt, I nGaAs«*^^r^.^VK1fit2:*-r-?»t# 
x.-?.C:i:C<J:oT§iBJ-c#^. tzbtif. lPJSTii I n 
o.i Gao.9 AsAWILT^Ii* 5 - IfgBKfcWt I 
nffififccOj: (A^K^W:7V)i O&V 1 *) I nG 

a A s LT hZbtfX'^h. 
[0040] £fz, I nGaAsJg*>'I0IMt5:t 
f^*:*?, feairt^T-^v-v^^titr^S <y KScO 

• ( 1+ c o 1 2 a) HkTVmmz&^X , fcT5 5 -y F 
tfOTBgpic^f-V^-v^^^*^ t £> i fc #*0£>ix-C 

•t. B&#Jf li^-fr < i; *> 3 • an fo&tmmZtl&. * 
7*6*«r-HW6»S«*fc»K«. InGaAsJfli2 
a b JJlTOffS tJ&frt h Z b rftt & L ^ . 
[0041] 13l±lKBJL^v^-rixc7)Jl*t i t> , 2 

V > & . -y 7V5$V vRJEtf-HM^ ft^-jfe 

S-^-T-i.^, ZcvmMX'CD* -V U Ttifi^ H -y h<7)# 

[0042] z<7)Xoi>z^ E-ftsmiknww&miz^ 
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X'fo^xhft^trt-mzm^BttX'foiitfmmnty&tf 

[0043] rty K^'-v -/ 7'«5D»t^^fr^St . •'<>- 
K^r-v -y 7<V1t\ ^^mwm £ ^ * i^-r 

-fixtf, M'>b'^f-v •yy'<7)W^*mfomw.?>mmz& : ¥- 

10 [0044] g^OH^cOftSli. v^^OSBDlia 
(c^oTffl^T-^ ^/c^. F/rM^fiS K -y W ^ 

Yv4 ^.-y^yy^m^'f^zmiS.Xt . ft*f^ B B B 

[0045] 05. 06 li. *^BJ<7)^SSCTfcJ:-5.£^ 

05 (A) iCSrti-Jfc, (111) Brar^-ri. 

1 OOnmOS i Oj ^1 2 . S i O 

20 i II 2\t. &9k-?x? tLxmm-hWkxh*) , MW> 

[0046] 05 (B) (SStiaic. S i O2 BUI 2 

0S@2^mC7)^PgP5 3 2r^jS;-r-l». ZOUiSX 
h7^? 5 2£x.-y^->?~?X? b ■^cOTfJSiO 

2 Ml 2S:gflP5 3tc : K-5X>'N 0 ^-->^"-y~^. 

30 [0047105 (C)li. X/'Jxynf-yZWZ-l 
tzS i O2 -?X^(7)B^^-to S i O z 1 2 

ti. i:fi2Atmopn 1 3Zffiz.&. ran 1 3rt^(i. 
a^i l^dii) BBsa*«as"*-*. 

[0 048 3 05 (D) fc^ti at, S i O2 112 
^•yf^m^tL. *«1 10^tBL^®5-l 
v%Br 2 x^y-;u?f^-C'^14x-y^-y^'-r^. ^ 

<^P^ttX-yf-y^'(i, (111) Alt'X'yfy/a 

Jg{ifii*bTffi< : &'2>. L^-jTs H{±i®* { (111) 
Affit^ro^, x-y^-y^(±§I!)1?±-rs. 
40 [0049] 132:, (111) A®*^ffi<7) ( 1 

1 1 ) BmbSs&t&TlkVWfttlrtU?, mz^jki-Xo 

tzmn 1 3<^t^mh < 1 1 1 ) a® 1 stfiim^tdz 
x-y^-v-jj-'tisuj^-r^,, 

[0050] wC7)B§, SIS 1 1 RrattijEEaSfrMfiODa 
frlAtfrntiSLZtlh. tztzL. DD^14 0HgCl 6J±, 
©SHC (111) Amcr>*-X'B$LZi\hhtfX'&%< , 
t^-fH t^=5:/i^* l3 5rft^ b ft & . HSP 1 
6K*ivvOi, a=^ra^"{4T$)S (111) Bffl^ffi 

50 [00 5 1 3 ftfc, "7^.^ 1 2£0BHD{i, RJ£, 
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(111) AW<nE.ft§&ffitf.co\B*-tfx 7 

Zixb. 

tOO 5 2] D3*l 4t*I^xb , ^^v-A-;^ftSr 

[00 5 3] xtr^y-wKKjai, 
6 0 0"CT'. mmtfAb LT M^f-JMPJ^A (TM 
Ga) , h'J^f^^A (TMIn) . T^yV 

(AsHs > SrfflW nI?»tUy7>(Si 
H 4 ) 2rfflV»T«EMOCVDTif -5. 

[ 0 0 5 4 ] 05 ( E ) d^rTi 3 *-$Ta**ffi-t 
l:nlGaAs^y7rIl 7 £H $^3 0 nmJ&ft-$- 
4. nffl^ftiMBiJfcfcitfl X 1 OiScm-'tf 
b, 06 (F) tS-f«t5l:. GaAsA'.y7Tll 7 
<7>jS®_ttC, (Ill) A®±T'<Oiitj£#*A 1 o. 2 G a 
o.« AscOAl GaAsAUTJfl 8£Jf$jtf75nmj£ 

[ 0 0 5 5 ] 06 ( G ) fc^TJ: -5 fc. Til 
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JjlT, sHfiSte (111) AffiJb"Ctf>ffl££» 
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A s QSRtUJI 5 1 ZmmmfficDWn-tfKK %b £ T'JSc 
J*-f£. nSTOWPWJ. fcfcitf. 2X10' 8 cm 
- 8 fc-$-*>. COidfcLT. #FJi 1 9 «r— WOA y r 
US, 20 Tf*/UaMM§J&WBJft S *l4 . 3ri3 . 0 

tJHTti. ifftMmJjfSLli. (Ill) BffiX'hK). % 
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(C^£ftT l^S <fc 3 C InGaAs?: (Ill) AI 
t (111) BffiT'|SlB§{Cfi5tft-ri> i: . (Ill) AM 
iCtSWCti. ( 1 1 1 ) BmX OGaA s SllftjWg < $r 

bo 

[0059] ( 1 1 1 ) BtgfcfcVvHi, 
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[0060] li*ifi*>J:3fc:. -idOidsfirt^S-y 
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&tt> X 0 iz-tb . H -y h Q D*±A'J TJ1 1 8 . v< 
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[0067] 0S(4. imS.* F y htfSfrfrSilfca 

^ifK7 K^Wf«ia<0fl»***^-.. IGaAs 
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5 . If £ 5 nm<7) I no. i G ao.9 A s #F 1 2 6 . Jf 
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nmOGaAsi28^J;lM , 5 cr>W& £ tf n S 
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SfLTV^S. #FJ12 4fc2 6 4>lIffil;:{3\ Sf ^*>y^ 
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H9 (a) kmm&m&LtfftjtSLZtix^h. 

[0 0 7 3] #F«2 4WWfc»A$*L«i* : f 
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rt&SAatfXt^^^y^S^f*. SiOz 112 
:fc<kUTfflOiSSi/iGaAsJ13 3. n + IGaAsl 
3 2&J;l^j&ln;i3 lO-^x.yf-y^LT^fii 
3t£fE&. >^ffllffiCtip + IGaA s!3 2#*RtiJ 40 

[0074] i<^>-9«l«JgO«ffifc:. m®3 5&BM 
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aAsSfilltliV-^' KW ytftikt:&&ti>. 

a mntsmtc v ns^tiffi 35. p ♦ s» 3 2 
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liZm^fh (Ill) AffiCJfr^ (Ill) BS 

oT. I nGaAs|4 1 OUSBtCli I ni^i|f« 

air So ioT^usc £*f*Btt q w 2 age 

[00 7 8] InGaAsl41 0±{C. JS£ 7 n m<D 
I n PAy T!4 3 . H$ 5 nmCO I no.53Gao.47A 
s#F14 4. J|$7nm^I nPA»JT14 5**WWi 

[007 9] $ kiZZCO±( f Z^ f $200nmOI n 
o.53Gao.47 As|4 2ifitfL&$1Xi>. u^InGaA 
sJi4 2lCli. I nGaAsJ!4 1 fcPiaitlf-aiiaQ 
V? HffijUZtli . »D<ODa^»fctinffiI no.ssG 
ao. 47 A s mffiBXffiTlJ!S4 9 3&«j£SSixS • 

[0080] nllf ffllSQW 2 ii nM»£ 1 1 

4 9k««Sil4, nSi^SffllSQWl fcQW2t^KI 

cci^ f -y h q d tram temm $ iifc*^**^^ 

»We«S*L4 o if H *y hoRttffiSfcJiiirr h Z k 
ifiXSZ. Sf K0ffll*tl2l9 (B) tz^P + S- 
13 20J; ^ ^VIKil Z&f&l-. If H *v ^ fcaf v 

[oosnmo ( a > o«naji. na^israiicsf 

4. 01 0 (B) (i. 01 0 ( A ) CO^jtCp nt#^i' 
»^*rti:fc»«S:^. n + S <4fcttp* S) I n 
P*^l 1 <0*ffi±t, S i O2 7X^1 2^*ffM^ 

4*gBBJtSn6*T{401 0(A) HtSI-Cfc 
4. 

[0082] QD^l 4l*lfcJf$2 0 OnmOnMI n G 
aAs/f 4 1 . 7 nmCO I n P14 3 . 5 nm 
no.53Gao.47AsJ144. 7 nmOI nPi 
4 5, J?$ 200nm^I no. 53 G ao. 47 A s 14 2^* 
31«Mfc:]fc*$fU 350<ODfl*«*SrpS[I no. 53 G a 
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n«Q W 1 hQD tfUmzfe^ £ iXT V "» h . 

10084] p njg-^fiKit fi^ m^mmt & 
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i ft <b C CURBS ft h i> cOT'litt \,\ tzbtlf. 

m.i- v v h , m.=f- %m<7)&?>.&ib-£j5ii s h . a 

«St Hitc^fifc-f & [S^JilE EHffi#« fcRRjg £ ft & 

v ^ t (*>T&h.tf , a* ong^^srifijfflt- ^ t &v 

* (MBE) Wxy-XMBE?ilV^tJ:V^ ffl 
v > 4 t> JbiBO fc O fcBRft $ ft & . 

[00S6]fctitf, GaAsI«if#FMIn 
GaAstW. A'JTJIfc UA 1 GaAsRli, 
I nGaPS-fflV^ifc kT'£.g>. I n PS1S± 

T#F15: I nGaAsP. ^'>JTJI£ InA 1 G a A 
s Pt L-TtiV->. 

loos?] -ecote, a^tfo^H, a»-&*>-^ 

<fc 0 , BfaofiKEtcJI^ K -y h , *^*MM*0*^1JI» 

mma. x.yj->ymz£&yx-i;£%i,i"i*^ 
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